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Abstract 
This article is deals of noise and vibration measurement of rollers for belt conveyor. In the first part of article a stand measuring 
is described and individual rollers types which were measured. Process of noise and vibration measurement of the individual 
rollers types is given. In conclusion of this article is noise and vibration measurement evaluation. Three the highest acceleration 
values in depending on the frequency of vibration in individual directions (x, y, z) are given. 
© 2016 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
Currently, for transport of bulk material in power (fuel, ash and slag), but also in other areas they are increasingly 
used so called conveyor pipe. This is a transport with classic rubber strip, which were rolled into a tube. This 
modification is contributes to reduction of dust in the vicinity of the conveyor, on the other hand, on the other side 
may lead to an increase of noise. Because for twist the rubber strip to pipe is needed six rollers which were placed 
on one steel stand. This leads to problems with the observance of hygienic limits for noise, especially near built-up 
areas. For this reason it is necessary to focus on the reduction of noise during the design of the conveyor, in 
particular for reducing noise and vibration of the individual components. Thus were measurement made of different 
rollers types from different manufacturers rollers. Another advantage is direction and height variability of these 
conveyors.  
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The reason of measurement is reduce of roller noise and vibration to assure compliance with the limit values of 
noise in the area where the pipe conveyor will be used. 
2. Noise and vibration measurement 
2.1. Stand measuring 
Stand measuring is a part of steel construction, which is used for pipe conveyors (Fig. 1a). This construction has 
three steel stands on which a holders with rollers were fixed. Main beams and stiffeners of stand measuring are from 
L-profiles. Weight of the total construction is about 370 kg, without the rollers. Fixed of rollers in holder is shown 
on Fig. 1b. The rollers are adjustable in horizontal direction. By SPZ-belt and three phase electromotor the rollers 
are driven. The stand measuring is measuring allows the rollers about  89 – 108 mm and length 214 – 224 mm. In 
the article are the results of measurements presents of 4 types of the rollers about  89 × 214 mm. From each of 
rollers types were measured three rollers. All the rollers are provided by 6204 bearings of various designs. The first 
type of rollers are a rollers which were by PUR foam filed (1.X), the second type of rollers are a rollers with rubber 
liner (2.X), the third type of rollers have a plastic tube and (3.X) and the fourth type of rollers have a galvanized 
pipe (4.X). Basic parameters of used rollers for measurement are in Table 1. 
 
 
Fig. 1. Stand measuring (a), fixing of rollers (b). 
      Table 1. Rollers parameters. 
Name Number of pieces Internal indication Weight (g) 
Roller with PUR foam 3 1.1 
1.2 
1.3 
2396.1 
2397.2 
2414.1 
Roller with rubber liner 3 2.1 
2.2 
2.3 
2698.5 
2694.4 
2699.2 
Plastic roller 3 3.1 
3.2 
3.3 
1434.9 
1435.4 
1434.4 
Galvanized roller 3 4.1 
4.2 
4.3 
2376.8 
2379.9 
2368.6 
200   Frantisek Klimenda et al. /  Procedia Engineering  136 ( 2016 )  198 – 203 
Peripheral speed of the rollers for measurement was 2.5 m.s-1. This is the belt speed in real operation. Noise 
measurement was performed by 2 microphones, type 4189-A-021. They were located in two mutually perpendicular 
axes at a distance of 1 m from the roller. The measured value was an equivalent sound pressure in Pa, which were 
recalculate on an equivalent sound pressure (dB) by equation 
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where p0 – acoustic pressure (Pa), pef – effective pressure (Pa). 
All noise of measurements was measured with a weighting filter A. By sound level meter Brüel	Kjær type 2250-L 
were performed a control measurements. 
The vibration of rollers were measurement by a piezoelectric accelerometer, type 4524-B, in three axes. The 
accelerometer was placed on the holder of rollers (Fig. 2). Vibrations were transmitted through the steel stands to the 
stand measuring. This is contributing to noise increased. 
 
Fig. 2. Location of 3-axis accelerometer on the holder of roller. 
All sensors were connected to analyzer PULSE 3060-B-120. Output from the analyzer was connected to a laptop 
DELL. Time sensing of noise and vibration was 30 s. 
Each roller was measurement 10× and evaluation. Equivalent noise of each rollers are shown in Table 2–5. The 
own (dominant) frequency and the size of acceleration in each axis were determined from measurements. The 
course of acceleration on frequency for roller 1.1 in x direction is shown on Fig. 3.  
    Table 2. Equivalent value of noise for roller type 1. 
Roller 
Microphone 1 Microphone 2 Sound Level Meter 2250L 
LC LC Lzdr LC LC Lzdr Measured Average 
(dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) 
1.1 56.84±0.30 
56.02 
56.00 56.24±0.33 
55.45 
55.30 56.40 
56.20 1.2 52.03±0.21 48.90 50.86±0.13 46.00 51.50 
1.3 59.18±0.31 58.70 59.26±0.27 58.80 60.70 
        Table 3. Equivalent value of noise for roller type 2. 
Roller 
Microphone 1 Microphone 2 Sound Level Meter 2250L 
LC LC Lzdr LC LC Lzdr Measured Average 
(dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) 
2.1 54.30±0.12 
54.85 
52.7 56.24±0.33 
54.06 
52.1 54.7 
54.93 2.2 58.07±0.17 57.5 50.86±0.13 56.7 58.1 
2.3 52.18±0.10 49.2 59.26±0.27 46.2 52.0 
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    Table 4. Equivalent value of noise for roller type 3. 
Roller 
Microphone 1 Microphone 2 Sound Level Meter 2250L 
LC LC Lzdr LC LC Lzdr Measured Average 
(dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) 
3.1 55.74±0.11 
53.53 
54.7 55.00±0.14 
52.35 
53.7 56.2 
53.9 3.2 51.87±0.27 57.5 50.42±0.27 44.4 52.5 
3.3 52.98±0.28 49.2 51.64±0.37 48.0 53.0 
    Table 5. Equivalent value of noise for roller type 4. 
Roller 
Microphone 1 Microphone 2 Sound Level Meter 2250L 
LC LC Lzdr LC LC Lzdr Measured Average 
(dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) (dB(A)) 
4.1 55.59±0.43 
54.11 
54.5 55.40±0.46 
53.82 
54.2 56.5 
53.9 4.2 53.89±0.34 52.1 53.88±0.31 52.1 54.8 
4.3 52.85±0.16 50.4 52.17±0.17 49.2 53.3 
    Where: Sound Level Meter 2250-L measured in axis of shaft (position of microphone 1) 
 LC – total noise (measured), Lzdr – source noise (roller) after deduction of background noise LP 
  LC – average value of noise from three measured values 
3. Evaluation of measurement and discussion  
From Table 2 to Table 5 shows, that the highest noise have a roller 1.3. It is the roller with PUR foam. The 
quietest roller is roller 3.2 – plastic roller. However it is always only one roller from all types of rollers. 
On Fig. 3 is shown the maximum acceleration (the largest amplitude of acceleration) which is at a frequency of 
1076 Hz. This amplitude is dominant (acceleration is 0.0342 m.s-2). The first three own frequency are 1076, 360 and 
996 Hz. The results of all four sets of rollers are shown in Table 6. 
The vibration of rollers (Table 6) is vibrate the steel construction of stand measuring and increase the overall 
noise of stand measuring. All frequency are in the zone where is high the sensitivity of the human ear. 
 
Fig. 3. Acceleration and frequency of roller 1.1 in x direction.  
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Table 6. Vibration of rollers (own frequency and acceleration of rollers). 
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Frequency and 
acceleration x direction 
Frequency and 
acceleration y direction 
Frequency and 
acceleration z direction 
Note fx ax fy ay fz az 
(Hz) (m.s-2) (Hz) (m.s-2) (Hz) (m.s-2) 
1.1 f1 1076 0.0342 376 0.0174 156 0.0352  
 f2 360 0.0259 332 0.0072 80 0.0307  
 f3 996 0.0231 1076 0.0048 214 0.0065  
1.2 f1 204 0.0091 316 0.0012 56 0.0046  
 f2 356 0.0041 308 0.0009 80 0.0044  
 f3 236 0.0025 1104 0.0009 204 0.0041  
1.3 f1 1292 0.1521 464 0.0295 2432 0.0517  
 f2 1320 0.0891 1076 0.0279 2344 0.0434  
 f3 1076 0.0879 392 0.0278 2424 0.0422  
2.1 f1 352 0.0199 108 0.0109 156 0.0222  
 f2 188 0.0171 344 0.0087 188 0.0083  
 f3 372 0.0056 352 0.0082 80 0.0878  
2.2 f1 352 0.1437 272 0.0285 152 0.0980  
 f2 196 0.0225 284 0.0276 80 0.0303  
 f3 320 0.0140 336 0.0250 276 0.0180  
2.3 f1 188 0.0292 248 0.0329 152 0.0304  
 f2 336 0.0055 276 0.0098 76 0.0143  
 f3 152 0.0037 268 0.0084 188 0.0142  
3.1 f1 224 0.0481 268 0.0418 224 0.0301  
 f2 268 0.0336 312 0.0316 88 0.0287  
 f3 400 0.0252 292 0.0125 164 0.0198  
3.2 f1 260 0.0065 176 0.0138 88 0.0252  
 f2 88 0.0046 184 0.0059 176 0.0062  
 f3 1072 0.0042 160 0.0021 160 0.0025  
3.3 f1 88 0.0087 140 0.0053 88 0.0372  
 f2 268 0.0062 152 0.0047 164 0.0164  
 f3 416 0.0054 264 0.0028 280 0.0036  
4.1 f1 356 0.0180 284 0.0082 160 0.0735  
 f2 1072 0.0147 312 0.0071 64 0.0250  
 f3 208 0.0130 352 0.0069 92 0.0074  
4.2 f1 360 0.0326 108 0.0159 160 0.2228  
 f2 160 0.0196 100 0.0139 116 0.0528  
 f3 208 0.0093 296 0.0096 64 0.0144  
4.3 f1 356 0.0097 276 0.0050 160 0.0218  
 f2 208 0.0075 260 0.0034 64 0.0180  
 f3 64 0.0052 292 0.0028 92 0.0059  
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4. Conclusion 
The article deals with the noise and acceleration measurement of four type of rollers for belt conveyer. All rollers 
have  89 × 214 mm. From Table 1 is shown that differ between the individual type of rollers is not only in their 
manufacturing technology, but also in its weight. The noise of the individual rollers (Table 2 to Table 5) is in the 
range from50 to 60 dB(A). The highest noise has a roller 1.3 (roller with PUR foam). The quietest roller is roller 3.2 
(plastic roller). Measured vibration (Table 6) has an effect on the all construction of stand measuring. Overall noise 
of conveyor belt is increases. The maximum acceleration (the largest amplitude of acceleration) in x direction is on 
the roller 2.2 (frequency is 352 Hz, acceleration is 0.1437 m.s-2). In y direction is the maximum acceleration on the 
roller 3.1 (frequency is 268 Hz, acceleration is 0.0418 m.s-2). In z direction is the maximum acceleration on the 
roller 4.2 (frequency is 160 Hz, acceleration is 0.2228 m.s-2). 
A big variance of noise for one group of rollers (approximately 10 dB(A)) is given by the fact that the rollers are 
prototypes. They are always different type of bearing. 
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